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(57) A dielectric working fluid processor (14) for
processing dielectric working fluid used in a wire electri-
cal discharge machine (10) includes: a dirty liquid tank
(16) for storing dielectric working fluid containing machin-
ing swarf; a filter (20) for removing machining swarf from
the dielectric working fluid in the dirty liquid tank (16); a
clean liquid tank (22) for storing the dielectric working
fluid from which the machining swarf has been removed
by the filter (20); a pump (18) for supplying dielectric work-

ing fluid from the dirty liquid tank (16) to the filter (20); an
inverter (24) for controlling electric power to be supplied
to the pump (18); a pump controller (32) for controlling
the rotation speed of the pump (18) by varying the fre-
quency of electric power supplied from the inverter (24)
to the pump (18); and a feed pressure obtainer (36) for
obtaining the feed pressure of the dielectric working fluid
supplied from the pump (18) to the filter (20), based on
the frequency of the electric power.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001] The present invention relates to a dielectric
working fluid processor for processing a dielectric work-
ing fluid in a wire electrical discharge machine and a con-
trol method of the dielectric working fluid processor.

Description of the Related Art:

[0002] Japanese Laid-Open Patent Publication No.
04-176517 discloses a dielectric working fluid filtration
device. With a filter circuiting pump, the dielectric working
fluid filtration device conveys wastewater containing ma-
chining swarf from a wastewater tank through a paper
filter and feeds the filtered water to a clean water tank.

SUMMARY OF THE INVENTION

[0003] The technology described in Japanese Laid-
Open Patent Publication No. 04-176517 needs to replace
the paper filter that has been clogged up with machining
swarf. This configuration makes it possible to determine
the timing for replacing the filter by detecting the pressure
of the dielectric working fluid with a pressure sensor ar-
ranged between the pump and the filter, but entails a
problem that the pressure sensor is required only to de-
cide the replacement timing of the filter, leading to an
increase in cost.
[0004] The present invention has been devised to
solve the above problem, it is therefore an object of the
present invention to provide a dielectric working fluid
processor and a control method for the dielectric working
fluid processor capable of determining, without a pres-
sure sensor, the pressure of the dielectric working fluid
fed to a filter from a pumpdielectric working fluid.
[0005] A first aspect of the present invention resides
in a dielectric working fluid processor for processing di-
electric working fluid used in a wire electrical discharge
machine, comprising: a dirty liquid tank configured to
store dielectric working fluid containing machining swarf;
a filter configured to remove the machining swarf from
the dielectric working fluid in the dirty liquid tank; a clean
liquid tank configured to store the dielectric working fluid
from which the machining swarf has been removed by
the filter; a pump configured to supply the dielectric work-
ing fluid from the dirty liquid tank to the filter; an inverter
configured to control electric power to be supplied to the
pump; a liquid level obtainer configured to obtain a liquid
level of the dielectric working fluid in the clean liquid tank;
a pump controller configured to control a rotation speed
of the pump by varying frequency of electric power sup-
plied from the inverter to the pump so as to adjust the
liquid level of the dielectric working fluid in the clean liquid
tank to a predetermined liquid level; and a feed pressure

obtainer configured to obtain the feed pressure of the
dielectric working fluid supplied from the pump to the fil-
ter, based on the frequency of the electric power.
[0006] A second aspect of the present invention re-
sides in a control method of a dielectric working fluid proc-
essor for processing dielectric working fluid used in a
wire electrical discharge machine which includes: a dirty
liquid tank configured to store dielectric working fluid con-
taining machining swarf; a filter configured to remove the
machining swarf from the dielectric working fluid in the
dirty liquid tank; a clean liquid tank configured to store
the dielectric working fluid from which the machining
swarf has been removed by the filter; a pump configured
to supply the dielectric working fluid from the dirty liquid
tank to the filter; an inverter configured to control electric
power to be supplied to the pump; a liquid level obtainer
configured to obtain the liquid level of the dielectric work-
ing fluid in the clean liquid tank; and a pump controller
configured to control a rotation speed of the pump by
varying the frequency of electric power supplied from the
inverter to the pump so as to adjust the liquid level of the
dielectric working fluid in the clean liquid tank to a pre-
determined liquid level. The control method comprises a
step of obtaining the feed pressure of the dielectric work-
ing fluid supplied from the pump to the filter, based on
the frequency of the electric power.
[0007] According to the present invention, it is possible
to obtain the feed pressure of the dielectric working fluid
supplied from the pump to the filter without using a pres-
sure sensor.
[0008] The above and other objects, features, and ad-
vantages of the present invention will become more ap-
parent from the following description when taken in con-
junction with the accompanying drawings in which a pre-
ferred embodiment of the present invention is shown by
way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic diagram of a wire electrical
discharge machine;
FIG. 2 is a block diagram of a control unit; and
FIG. 3 is a flowchart showing the flow of a process
performed in the control unit.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[First Embodiment]

[Configuration of Dielectric working fluid Processor]

[0010] FIG. 1 is a schematic diagram of a wire electrical
discharge machine 10. The wire electrical discharge ma-
chine 10 has a main machining body 12 and a dielectric
working fluid processor 14. The dielectric working fluid
processor 14 is a device for removing machining swarf
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from a dielectric working fluid contaminated by machining
swarf generated during machining by the main machining
body 12. The dielectric working fluid processor 14 in-
cludes a dirty liquid tank 16, a pump 18, a filter 20, a
clean liquid tank 22, an inverter 24, a liquid level obtainer
23, a display unit 26, and a control unit 28.
[0011] The dirty liquid tank 16 receives the dielectric
working fluid containing machining swarf from the wire
electrical discharge machine 10 and stores the dielectric
working fluid therein. The pump 18 draws the dielectric
working fluid containing machining swarf stored in the
dirty liquid tank 16 and supplies the dielectric working
fluid to the filter 20. The filter 20 removes machining swarf
from the supplied dielectric working fluid that contains
machining swarf. The clean liquid tank 22 stores the di-
electric working fluid from which machining swarf has
been removed through the filter 20. The liquid level ob-
tainer 23 is a sensor that detects the liquid level of the
dielectric working fluid in the clean liquid tank 22. Fea-
tures of the liquid level obtainer 23 are not particularly
limited as long as the liquid level obtainer 23 can obtain
the liquid level of the dielectric working fluid in the clean
liquid tank 22.
[0012] An inverter 24 supplies electric power to the
pump 18 by driving unillustrated switching elements un-
der control of the control unit 28. The inverter 24 controls
the rotation speed of the pump 18 by changing the fre-
quency of the electric power supplied to the pump 18 and
regulates a supply amount of dielectric working fluid that
is supplied from the pump 18 to the filter 20. The display
unit 26 is an LCD monitor or the like driven under control
of the control unit 28 and displays images, text, and the
like to give notice to the operator. It should be noted that
the display unit 26 constitutes a notifier 30.
[0013] FIG. 2 is a block diagram of the control unit 28.
The control unit 28 includes a pump controller 32, a stor-
age unit 34, a feed pressure obtainer 36, a replacement
decider 38, a usability decider 39, a usable time calculator
40, and a display controller 42.
[0014] The pump controller 32 receives input of infor-
mation on the liquid level of the dielectric working fluid in
the clean liquid tank 22 from the liquid level obtainer 23.
The pump controller 32 performs the proportional integral
control of the pump 18, based on the difference between
the level of dielectric working fluid in the clean liquid tank
22 input from the liquid level obtainer 23 and a predeter-
mined liquid level. The pump controller 32 calculates the
frequency of electric power to be supplied from the in-
verter 24 to the pump 18 according to the amount of con-
trol based on the proportional integral control of the pump
18 and outputs to the inverter 24 a drive signal based on
the calculated frequency.
[0015] The storage unit 34 stores a map showing the
relationship between the frequency of electric power to
be supplied from the inverter 24 to the pump 18 and the
pressure of the dielectric working fluid fed from the pump
18 to the filter 20 (hereinafter referred to as feed pres-
sure). This map is obtained in advance by experiment or

the like and shows the relationship between the frequen-
cy of electric power to be supplied from the inverter 24
to the pump 18 and the feed pressure of the dielectric
working fluid when the dielectric working fluid in the clean
liquid tank 22 is within a predetermined range including
the predetermined liquid level.
[0016] Clogging occurs in the filter 20 due to machining
swarf as the filter 20 is used longer. Therefore, in order
to keep constant the supply amount of the dielectric work-
ing fluid from the filter 20 to the clean liquid tank 22, it is
necessary to increase the feed pressure of the dielectric
working fluid as the degree of clogging in the filter 20
becomes higher. The above map shows the relationship
between the frequency of the electric power that increas-
es mainly depending on the integral control component
of the pump 18 and the feed pressure of the dielectric
working fluid that increases due to clogging of the filter
20 when the liquid level in the clean liquid tank 22 is
around the predetermined liquid level.
[0017] The feed pressure obtainer 36 acquires the feed
pressure of the dielectric working fluid according to the
frequency of electric power supplied from the inverter 24
to the pump 18, from the map stored in the storage unit
34. The feed pressure obtainer 36 acquires the feed pres-
sure of the dielectric working fluid when the liquid level
in the clean liquid tank 22 is within the predetermined
range including the predetermined liquid level. Here, the
feed pressure obtainer 36 may calculate the feed pres-
sure of dielectric working fluid by using a preset calcula-
tion formula without using the map.
[0018] The replacement decider 38 determines wheth-
er or not it is necessary to replace the filter 20. When the
feed pressure of the dielectric working fluid acquired by
the feed pressure obtainer 36 is equal to or higher than
the predetermined pressure, the replacement decider 38
determines that replacement of the filter 20 is necessary,
and when it is less than the predetermined pressure, the
replacement decider 38 determines that replacement of
the filter 20 is unnecessary.
[0019] Before the main machining body 12 starts ma-
chining a workpiece, the usability decider 39 determines
whether or not the filter 20 can be used during machining
of the workpiece to be started from now, based on the
feed pressure of the dielectric working fluid acquired by
the feed pressure obtainer 36. The availability of the filter
20 for the workpiece machining to be started from now
means that the currently attached filter 20 will be able to
work without replacement, from the start to the end of
the machining of the workpiece by the main machining
body 12.
[0020] The usability decider 39 estimates the amount
of the machining swarf expected to arise in the machining
of the workpiece to be started from now, based on the
machining conditions of the main machining body 12,
materials of the workpiece, the thickness of the work-
piece, the diameter of the unillustrated wire electrode,
materials of the wire electrode, and materials of the die-
lectric working fluid. The usability decider 39 estimates,
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based on the estimation of the amount of machining swarf
generated, the feed pressure of the dielectric working
fluid at the time when the machining of the workpiece to
be started from now is completed. When the estimated
feed pressure of dielectric working fluid after the end of
machining of the workpiece is less than the above-men-
tioned predetermined pressure, the usability decider 39
determines that the filter 20 can be used for the machining
of the workpiece to be started from now. On the other
hand, when the estimated feed pressure of dielectric
working fluid after the end of machining of the workpiece
is equal to or higher than the above-described predeter-
mined pressure, the usability decider 39 determines that
the filter 20 cannot be used for the machining of the work-
piece to be started from now.
[0021] The usable time calculator 40 calculates a us-
able time of the filter 20, based on the feed pressure of
dielectric working fluid acquired by the feed pressure ob-
tainer 36. Based on the machining conditions at the main
machining body 12, materials of the workpiece, the thick-
ness of the workpiece, the diameter of the wire electrode,
materials of the wire electrode, and materials of the die-
lectric working fluid, the usable time calculator 40 esti-
mates the amount of machining swarf generated in unit
time. Only the amount of swarf generated per unit time
during the current machining may be estimated, and if
the schedule of the subsequent machining is known, the
amount of swarf generated per unit time during each ma-
chining may be estimated.
[0022] The usable time calculator 40 estimates the
amount of increase in the feed pressure of the dielectric
working fluid per unit time due to clogging of swarf in the
filter 20, from the estimated amount of swarf generated
per unit time. The usable time calculator 40 calculates
the usable time by dividing the difference between the
current feed pressure of dielectric working fluid and the
aforementioned predetermined pressure by the estimat-
ed amount of increase in the feed pressure of dielectric
working fluid per unit time.
[0023] The display controller 42 controls the display
unit 26 to display the feed pressure of dielectric working
fluid obtained by the feed pressure obtainer 36. Further,
when the replacement decider 38 determines that re-
placement of the filter 20 is needed, the display controller
42 controls the display unit 26 to display information that
the filter 20 need be replaced. Further, the display con-
troller 42 controls the display unit 26 so as to display the
decision (either the filter 20 is usable or unusable) deter-
mined by the usability decider 39 before the machining
is started. Further, the display controller 42 controls the
display unit 26 so as to display the usable time of the
filter 20 calculated by the usable time calculator 40.
[0024] Instead of using the display unit 26, an unillus-
trated speaker or the like may be used to notify the op-
erator by voice or the like, of the above-described feed
pressure of dielectric working fluid, the necessity of the
replacement of the filter 20, the decision on whether or
not the filter 20 is usable, and the usable time of the filter

20.
[0025] FIG. 3 is a flowchart showing the flow of
processing performed in the control unit 28. The process
shown in FIG. 3 is repeated at a predetermined cycle
during the machining by the main machining body 12.
[0026] At step S1, the feed pressure obtainer 36 de-
termines whether or not the liquid level in the clean liquid
tank 22 is within a predetermined range including the
aforementioned predetermined liquid level. When the liq-
uid level in the clean liquid tank 22 is within the prede-
termined range, the control proceeds to step S2, and
when the liquid level in the clean liquid tank 22 is out of
the predetermined range, the control is terminated.
[0027] At step S2, the feed pressure obtainer 36 ac-
quires the feed pressure of dielectric working fluid, and
the control proceeds to step S3. At step S3, the display
controller 42 controls the display unit 26 so as to display
the feed pressure of dielectric working fluid obtained by
the feed pressure obtainer 36, and the control proceeds
to step S4.
[0028] At step S4, the usable time calculator 40 calcu-
lates the usable time of the filter 20, and the control pro-
ceeds to step S5. At step S5, the display controller 42
controls the display unit 26 so as to display the usable
time of the filter 20 calculated by the usable time calcu-
lator 40, and the control proceeds to step S6.
[0029] At step S6, the replacement decider 38 deter-
mines whether or not the feed pressure of dielectric work-
ing fluid acquired by the feed pressure obtainer 36 is
equal to or higher than the predetermined pressure.
When the feed pressure of the dielectric working fluid
acquired by the feed pressure obtainer 36 is equal to or
higher than the predetermined pressure, the control goes
to step S7. When the feed pressure of dielectric working
fluid acquired by the feed pressure obtainer 36 is less
than the predetermined pressure, the control goes to step
S8. At step S7, the display controller 42 controls the dis-
play unit 26 so as to display the necessity of the replace-
ment of the filter 20, and the control proceeds to step S8.
[0030] At step S8, the usability decider 39 determines
whether it is before the machining of a workpiece by the
main machining body 12 starts. When it is before the
machining of the workpiece starts, the control proceeds
to step S9, and when the workpiece machining has al-
ready started, the control is terminated.
[0031] At step S9, the usability decider 39 determines
whether or not the filter 20 is usable in the machining to
be started from now, and the control proceeds to step
S10. At step S10, the display controller 42 displays re-
sults of the decision as to whether or not the filter 20 is
usable in the machining to be started from now, and then
the control is ended.

[Operation and Effect]

[0032] Clogging occurs in the filter 20 due to machining
swarf as the filter 20 is used longer. Even if the amount
of supply of dielectric working fluid from the pump 18 to
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the filter 20 is constant, the amount of dielectric working
fluid fed from the filter 20 to the clean liquid tank 22 de-
creases as the degree of clogging at the filter 20 increas-
es. Since the pump 18 is controlled under the proportional
integral scheme, when the amount of dielectric working
fluid supplied from the filter 20 to the clean liquid tank 22
decreases, the integral component of the difference be-
tween the liquid level of the dielectric working fluid in the
clean liquid tank 22 and the predetermined liquid level
increases whereby the pump 18 is controlled so as to
increase the supply amount of dielectric working fluid to
the filter 20, hence the feed pressure of the dielectric
working fluid rises.
[0033] Conventionally, in order to determine the de-
gree of clogging of the filter 20, a pressure sensor has
been used to detect the feed pressure of dielectric work-
ing fluid. However, since the pressure sensor has to be
provided only for grasping the degree of clogging of the
filter 20, giving rise to a problem that the cost of manu-
facturing the dielectric working fluid processor 14 in-
creases.
[0034] To deal with this problem, in the present em-
bodiment, the feed pressure obtainer 36 is adapted to
acquire the feed pressure of dielectric working fluid,
based on the frequency of the electric power supplied
from the inverter 24 to the pump 18. As a result, it is
possible to obtain the feed pressure of dielectric working
fluid without a pressure sensor, and the cost of manu-
facturing the dielectric working fluid processor 14 can be
lowered.
[0035] Further, in the present embodiment, the storage
unit 34 is provided for storing the map representing the
relationship between the frequency of electric power sup-
plied from the inverter 24 to the pump 18 and the feed
pressure of dielectric working fluid when the liquid level
of the dielectric working fluid in the clean liquid tank 22
is within the predetermined range including the predeter-
mined liquid level. The feed pressure of the working liquid
is acquired based on the map when the liquid level of the
dielectric working fluid in the clean liquid tank 22 falls
within the predetermined range.
[0036] The feed pressure of dielectric working fluid in-
creases because of the following two causes. The first
cause is that the amount of dielectric working fluid sup-
plied from the filter 20 to the clean liquid tank 22 has been
increased in response to a fall in the liquid level in the
clean liquid tank 22. The second cause is that the amount
of dielectric working fluid supplied from the pump 18 to
the filter 20 has been increased in order to restore the
amount of dielectric working fluid supplied from the filter
20 to the clean liquid tank 22 that has been reduced due
to clogging of the filter 20. In the present embodiment, in
order to determine the increase in the feed pressure of
dielectric working fluid attributed to the second cause,
the feed pressure is acquired based on the map when
the level of dielectric working fluid in the clean liquid tank
22 is within the predetermined range. In this way, it is
possible to obtain the feed pressure of dielectric working

fluid corresponding to the degree of clogging of the filter
20.
[0037] Further, in the present embodiment, the feed
pressure of dielectric working fluid is displayed by the
display unit 26. This enables the operator to know the
feed pressure of dielectric working fluid. Thus, the oper-
ator can recognize the necessity of replacing the filter 20
from the feed pressure of dielectric working fluid.
[0038] Further, the present embodiment is configured
so that the replacement decider 38 determines that the
filter 20 needs to be replaced when the feed pressure of
dielectric working fluid becomes equal to or higher than
the predetermined pressure. Thereby, it is possible to
determine the necessity of the replacement of the filter
20 without relying on operator’s knowledge and experi-
ence.
[0039] In addition, in the present embodiment, the dis-
play unit 26 is configured to give notice of the necessity
of the replacement of the filter 20 when it is determined
so. Thus, it is possible to inform the operator that the filter
20 need be replaced. The operator can recognize the
necessity of replacing the filter 20.
[0040] Further, in the present embodiment, the usabil-
ity decider 39 is configured to determine whether the filter
20 is usable or not in the machining to be started from
now based on the obtained feed pressure. Thus, it is
possible to determine whether or not the filter 20 can be
used in the machining to be started from now, without
relying on operator’s knowledge and experience.
[0041] Further, in the present embodiment, the display
unit 26 is configured to display information on whether
or not the filter 20 is usable in the machining to be started
from now. As a result, when the filter 20 is unusable in
the machining to be started from now, the operator can
take a proper measure such as replacement of the filter
20 in advance or preparation in advance of a filter 20 for
replacement.
[0042] Moreover, in the present embodiment, the us-
able time calculator 40 is configured to calculate the us-
able time of the filter 20, based on the feed pressure of
dielectric working fluid. Thereby, the usable time of the
filter 20 can be determined without relying of operator’s
knowledge and experience.
[0043] Furthermore, in the present embodiment, the
display unit 26 is configured to display the usable time
of the filter 20. Thereby, the usable time of the filter 20
can be notified to the operator. The operator can take
measures such as preparing a replacement filter 20 in
advance, taking into account the usable time of the cur-
rent filter 20.

[Technical Ideas Obtained from Embodiment]

[0044] Technical ideas that can be grasped from the
above embodiment will be described below.
[0045] A dielectric working fluid processor (14) for
processing dielectric working fluid used in a wire electri-
cal discharge machine (10) includes: a dirty liquid tank
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(16) configured to store dielectric working fluid containing
machining swarf; a filter (20) configured to remove the
machining swarf from the dielectric working fluid in the
dirty liquid tank (16); a clean liquid tank (22) configured
to store the dielectric working fluid from which the ma-
chining swarf has been removed by the filter (20); a pump
(18) configured to supply the dielectric working fluid from
the dirty liquid tank (16) to the filter (20); an inverter (24)
configured to control electric power to be supplied to the
pump (18); a liquid level obtainer (23) configured to obtain
the liquid level of the dielectric working fluid in the clean
liquid tank (22); a pump controller (32) configured to con-
trol the rotation speed of the pump (18) by varying the
frequency of electric power supplied from the inverter
(24) to the pump (18) so as to adjust the liquid level of
the dielectric working fluid in the clean liquid tank (22) to
a predetermined liquid level; and a feed pressure obtain-
er (36) configured to obtain the feed pressure of the di-
electric working fluid supplied from the pump (18) to the
filter (20), based on the frequency of the electric power.
Thereby, it is possible to suppress the cost of manufac-
turing the dielectric working fluid processor ’(14) .
[0046] The above dielectric working fluid processor
(14) may further include a storage unit (34) configured
to store a predetermined map showing a relationship be-
tween the frequency of the electric power and the feed
pressure, the relationship given when the liquid level of
the dielectric working fluid in the clean liquid tank (22) is
within a predetermined range including the predeter-
mined liquid level. In this configuration, the feed pressure
obtainer (36) may obtain the feed pressure, based on the
map and when the liquid level is within the predetermined
range. As a result, it is possible to obtain the feed pres-
sure of the dielectric working fluid, corresponding to the
degree of clogging of the filter (20).
[0047] The above dielectric working fluid processor
(14) may further include a notifier (30) configured to notify
the operator of the obtained feed pressure. Thereby, it
is possible to notify the operator of the feed pressure of
the dielectric working fluid supplied from the pump (18)
to the filter (20).
[0048] The above dielectric working fluid processor
(14) may further include a replacement decider (38) con-
figured to determine that the filter (20) need be replaced
when the obtained feed pressure is equal to or higher
than a predetermined pressure. Thereby, it is possible
to determine the necessity of the replacement of the filter
(20), without relying on operator’s knowledge and expe-
rience.
[0049] The above dielectric working fluid processor
(14) may further include a notifier (30) configured to notify
the operator that the filter (20) need be replaced when it
is determined so. In this way, it is possible to inform the
operator that the replacement of the filter (20) is neces-
sary.
[0050] The above dielectric working fluid processor
(14) may further include a usability decider (39) config-
ured to determine whether or not the filter (20) is usable

for the next machining, based on the obtained feed pres-
sure. Thus, it is possible to determine whether or not the
filter (20) can be used for the next machining, without
relying on operator’s knowledge and experience.
[0051] The above dielectric working fluid processor
(14) may further include a notifier (30) configured to notify
the operator whether or not the filter (20) is usable for
the next machining. Thus, it is possible to notify the op-
erator whether or not the filter (20) can be used in the
next machining.
[0052] The above dielectric working fluid processor
(14) may further include a usable time calculator (40)
configured to calculate the usable time of the filter (20),
based on the obtained feed pressure. Thereby, it is pos-
sible to obtain the usable time of the filter (20), without
relying on operator’s knowledge and experience.
[0053] The above dielectric working fluid processor
(14) may further include a notifier (30) configured to notify
the operator of the calculated usable time of the filter
(20). Thus, it is possible to inform the operator of the
usable time of the filter (20).
[0054] A control method of a dielectric working fluid
processor (14) for processing dielectric working fluid is
used in a wire electrical discharge machine (10) which
includes: a dirty liquid tank (16) configured to store die-
lectric working fluid containing machining swarf; a filter
(20) configured to remove the machining swarf from the
dielectric working fluid in the dirty liquid tank (16); a clean
liquid tank (22) configured to store the dielectric working
fluid from which the machining swarf has been removed
by the filter (20); a pump (18) configured to supply the
dielectric working fluid from the dirty liquid tank (16) to
the filter (20); an inverter (24) configured to control elec-
tric power to be supplied to the pump (18); a liquid level
obtainer (23) configured to obtain the liquid level of the
dielectric working fluid in the clean liquid tank (22); and
a pump controller (32) configured to control the rotation
speed of the pump (18) by varying the frequency of elec-
tric power supplied from the inverter (24) to the pump
(18) so as to adjust the liquid level of the dielectric working
fluid in the clean liquid tank (22) to a predetermined liquid
level, and the control method comprises a step of obtain-
ing the feed pressure of the dielectric working fluid sup-
plied from the pump (18) to the filter (20), based on the
frequency of the electric power. Thereby, it is possible to
suppress the cost of manufacturing the dielectric working
fluid processor (14).
[0055] In the control method of a dielectric working fluid
processor (14), the dielectric working fluid processor (14)
may further include a storage unit (34) configured to store
a predetermined map showing a relationship between
the frequency of the electric power and the feed pressure,
the relationship given when the liquid level of the dielec-
tric working fluid in the clean liquid tank (22) is within a
predetermined range including the predetermined liquid
level, and the feed pressure may be obtained based on
the map when the liquid level is within the predetermined
range. This makes it possible to obtain the pressure of

9 10 



EP 3 459 667 A1

7

5

10

15

20

25

30

35

40

45

50

55

the dielectric working fluid supplied from the pump (18)
to the filter (20), in conformity with the degree of clogging
of the filter (20).
[0056] In the above control method of the dielectric
working fluid processor (14) according to claim 10, the
dielectric working fluid processor (14) further may include
a notifier (30) configured to give notice to the operator,
and the control method may further include a step of con-
trolling the notifier (30) so as to notify the obtained feed
pressured. Thereby, it is possible to inform the operator
of the feed pressure.
[0057] The above control method for the dielectric
working fluid processor (14) may further include a step
of determining that the filter (20) need be replaced when
the obtained feed pressure is equal to or higher than a
predetermined pressure. Thereby, it is possible to deter-
mine the necessity of the replacement of the filter (20),
without relying on operator’s knowledge and experience.
[0058] In the above control method of the dielectric
working fluid processor (14), the dielectric working fluid
processor (14) may further include a notifier (30) config-
ured to give notice to the operator, and the control method
may further include a step of controlling the notifier (30)
so as to notify that the filter (20) need be replaced when
it is determined so. Thereby, it is possible to inform the
operator that the replacement of the filter (20) is neces-
sary.
[0059] The above control method for a dielectric work-
ing fluid processor (14) may further include a step of de-
termining whether or not the filter (20) is usable for the
next machining, based on the obtained feed pressure.
Thus, it is possible to determine whether or not the filter
(20) can be used for the next machining, without relying
on operator’s knowledge and experience.

Claims

1. A dielectric working fluid processor (14) for process-
ing dielectric working fluid used in a wire electrical
discharge machine (10), comprising:

a dirty liquid tank (16) configured to store die-
lectric working fluid containing machining swarf;
a filter (20) configured to remove the machining
swarf from the dielectric working fluid in the dirty
liquid tank;
a clean liquid tank (22) configured to store the
dielectric working fluid from which the machining
swarf has been removed by the filter;
a pump (18) configured to supply the dielectric
working fluid from the dirty liquid tank to the filter;
an inverter (24) configured to control electric
power to be supplied to the pump;
a liquid level obtainer (23) configured to obtain
a liquid level of the dielectric working fluid in the
clean liquid tank;
a pump controller (32) configured to control a

rotation speed of the pump by varying frequency
of the electric power supplied from the inverter
to the pump so as to adjust the liquid level of the
dielectric working fluid in the clean liquid tank to
a predetermined liquid level; and
a feed pressure obtainer (36) configured to ob-
tain a feed pressure of the dielectric working fluid
supplied from the pump to the filter, based on
the frequency of the electric power.

2. The dielectric working fluid processor according to
claim 1, further comprising a storage unit (34) con-
figured to store a predetermined map showing a re-
lationship between the frequency of the electric pow-
er and the feed pressure, the relationship given when
the liquid level of the dielectric working fluid in the
clean liquid tank is within a predetermined range in-
cluding the predetermined liquid level,
wherein when the liquid level is within the predeter-
mined range, the feed pressure obtainer obtains the
feed pressure based on the map.

3. The dielectric working fluid processor according to
claim 1 or 2, further comprising a notifier (30) con-
figured to notify the operator of the obtained feed
pressure.

4. The dielectric working fluid processor according to
any one of claims 1 to 3, further comprising a re-
placement decider (38) configured to determine that
the filter need be replaced when the obtained feed
pressure is equal to or higher than a predetermined
pressure.

5. The dielectric working fluid processor according to
claim 4, further comprising a notifier (30) configured
to notify the operator that the filter need be replaced
when it is determined so.

6. The dielectric working fluid processor according to
any one of claims 1 to 5, further comprising a usability
decider (39) configured to determine whether or not
the filter is usable for the next machining, based on
the obtained feed pressure.

7. The dielectric working fluid processor according to
claim 6, further comprising a notifier (30) configured
to notify the operator of whether or not the filter is
usable for the next machining.

8. The dielectric working fluid processor according to
any one of claims 1 to 5, further comprising a usable
time calculator (40) configured to calculate a usable
time of the filter, based on the obtained feed pres-
sure.

9. The dielectric working fluid processor according to
claim 8, further comprising a notifier (30) configured
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to notify the operator of the calculated usable time
of the filter.

10. A control method of a dielectric working fluid proc-
essor (14) for processing dielectric working fluid
used in a wire electrical discharge machine (10),
wherein the wire electrical discharge machine in-
cludes:

a dirty liquid tank (16) configured to store die-
lectric working fluid containing machining swarf;
a filter (20) configured to remove the machining
swarf from the dielectric working fluid in the dirty
liquid tank;
a clean liquid tank (22) configured to store the
dielectric working fluid from which the machining
swarf has been removed by the filter;
a pump (18) configured to supply the dielectric
working fluid from the dirty liquid tank to the filter;
an inverter (24) configured to control electric
power to be supplied to the pump;
a liquid level obtainer (23) configured to obtain
a liquid level of the dielectric working fluid in the
clean liquid tank; and
a pump controller (32) configured to control a
rotation speed of the pump by varying frequency
of the electric power supplied from the inverter
to the pump so as to adjust the liquid level of the
dielectric working fluid in the clean liquid tank to
a predetermined liquid level,
the control method comprises a step of obtaining
a feed pressure of the dielectric working fluid
supplied from the pump to the filter, based on
the frequency of the electric power.

11. The control method of a dielectric working fluid proc-
essor according to claim 10, wherein the dielectric
working fluid processor further includes a storage
unit (34) configured to store a predetermined map
showing a relationship between the frequency of the
electric power and the feed pressure, the relationship
given when the liquid level of the dielectric working
fluid in the clean liquid tank is within a predetermined
range including the predetermined liquid level, and
the feed pressure is obtained based on the map
when the liquid level is within the predetermined
range.

12. The control method of the dielectric working fluid
processor according to claim 10 or 11, wherein the
dielectric working fluid processor further includes a
notifier (30) configured to give notice to the operator,
the control method further comprising a step of con-
trolling the notifier so as to notify the obtained feed
pressured.

13. The control method for the dielectric working fluid
processor according to any one of claims 10 to 12,

further comprising a step of determining that the filter
need be replaced when the obtained feed pressure
is equal to or higher than a predetermined pressure.

14. The control method of the dielectric working fluid
processor according to claim 13, wherein the dielec-
tric working fluid processor further includes a notifier
(30) configured to give notice to the operator,
the control method further comprising a step of con-
trolling the notifier so as to notify that the filter need
be replaced when it is determined so.

15. The control method for a dielectric working fluid proc-
essor according to any one of claims 10 to 14, further
comprising a step of determining whether or not the
filter is usable for the next machining, based on the
obtained feed pressure.
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